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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the light equipment for stiffening the photopolymerized type resin used as dental material. 
[0002] 

[Description of the Prior Art] Recently, the photopolymerized type resin which carries out a polymerization by the visible ray as dental material 
for a dentistry store repair etc. has spread quickly. As for photopolymerized type resin, the photosensitizer was blended into the monomer, 
when optical irradiation of the photosensitizer is carried out, light is absorbed, it decomposes and this makes the polymerization reaction of a 
monomer start. Such photopolymerized type resin has the advantage of the grade which can change a polymerization reaction rate and a case 
depth with the irradiation intensity of light. As dental material, as for a photosensitizer, alpha-diketones, such as a camphor quinone (CQ), are 
used, and, as for the monomer, polyfunctional methacrylate, such as methyl methacrylate, is used, for example. Although a camphor quinone 
absorbs light with a wavelength of 410-500nm, it has a sharp absorption property to 430-480nm wavelength light especially. 
[0003] Generally as light source for stiffening such resin, the halogen lamp is used. Since the light of various wavelength is contained, the 
output light of a halogen lamp chooses light with a wavelength [ which a camphor quinone absorbs well ] of 410-about 500nm with a light 
filter, and it constitutes it so that photopolymerized type resin may be irradiated, the spectrum of the light irradiated from conventional light 
equipment by drawing 4 -- a spectrum and the absorption wavelength band of a camphor quinone are shown the spectrum of the conventional 
light equipment which consists of the combination of a halogen lamp and a light filter ™ spectrums A-D - the absorption wavelength band of a 
camphor quinone -- a long wave - since it has shifted to the merit side, it turns out that this light source is not functioning effective in 
hardening of a camphor quinone 

[0004] The conventional light equipment which uses a halogen lamp as the light source had the following faults so that it might understand also 
above. 

[0005] 1) in order the rate of the light of a wavelength domain effective in hardening of photopolymerized type resin is low and to solve the 
shortage of a polymerization and the shortage of a case depth of photopolymerized type resin - the luminous intensity as whole - large - it is 
necessary to carry out -- near the irradiation opening -- setting - 500-1000mW/cm2 ** - a strong light to say had to be treated and the big 
problem was in the safety aspect 

[0006] Moreover, even if it used the large equipment of such luminous intensity, as luminous intensity required for hardening of 
photopolymerized type resin, it may be inadequate, and in order to fully harden resin, the irradiation opening had to be made to approach to 
very near the affected part, and it was surely accompanied by the dirt of the irradiation opening, or the crash. 

[0007] Moreover, since it was accompanied by strong generation of heat, photogenesis of a halogen lamp needed cooling by the cooling fan. 
Moreover, as an optical-system means for condensing light, when a concave mirror was used, it needed to maintain frequently by this concave 
mirror tending to become cloudy. 

[0008] 2) Moreover, since the light source and a concave mirror deteriorated, always, the user needed to do the monitor of the quantity of light, 
and needed to adjust irradiation time. 

[0009] 3) as mentioned above, in order to obtain strong luminous intensity, power needs to large-sized- ize or it is necessary to prepare a 

cooling system - etc. - there was a fault which equipment forms into a large-sized weight 

[0010] 

[Problem(s) to be Solved by the Invention] It was originated in order that this invention might solve the above-mentioned trouble, and the 
influence by heat is eliminated, and the purpose is safe and is offering the light equipment for photopolymerization type resin hardening 
without a light source degradation which was compact and was excellent in operability while it raises the polymerization luminous efficacy of 
photopolymerized type resin. 
[0011] 

[Means for Solving the Problem] this invention is characterized by establishing the light emitting diode in the domain whose peak emission 
wavelength is 430-480nm, an optical-system means to condense the light of the concerned light emitting diode, and an optical irradiation 
means to output the light condensed with the concerned optical-system means. 
[0012] 

[Function] The light outputted from light emitting diode is condensed by the optical irradiation head by the optical-system means. This light 

passes through an optical irradiation head, and an outgoing radiation is carried out from the irradiation opening which is the other end of the 

concerned optical irradiation head. And when the photopolymerized type resin which the concerned output light applied to the affected part 

irradiates, photopolymerized type resin carries out a polymerization. 

[0013] 

[Example] 

(The 1st example) The optical irradiation head and 5a which are constituted by view 1 being the block diagram showing the outline 
configuration of the light equipment for photopolymerized type resin hardening which is the 1st example of this invention, Light Emitting 
Diode chip with which power and 2 constitute resistance and Light Emitting Diode (light emitting diode) and 3a constitute [ 1 ] Light Emitting 
Diode in 3, and 4 bundling an optical fiber, and 5 bundling the end of an optical fiber are the irradiation opening. 

[0014] Next, an operation of the light equipment for photopolymerized type resin hardening of drawing I is explained. Each Light Emitting 



Di6de3 to which bias voltage was impressed through resistance 2 from power 1 emits light from Light Emitting Diode chip 3a. In the domain 
whose peak emission wavelength is 430-480nm, especially this example, Light Emitting Diode3 is a 455nm thing, and used 20 things whose 
optical outputs are 1200microW. After carrying out incidence of this outgoing-radiation light to a direct file or the end of an optical fiber 4 
which approached at Light Emitting Diode chip 3a, it passes along the inside of this optical fiber 4, and progresses to the other end of an optical 
fiber 4. The other end of two or more optical fibers 4 is bundled, it is condensed by the optical irradiation head 5 hardened by the resin, and the 
light which has advanced the inside of an optical fiber 4 is taken out from irradiation opening 5a of the optical irradiation head 5 as outgoing- 
radiation light. Thus, when the taken-out outgoing-radiation light is irradiated by the photopolymerized type resin which carried out application 
restoration at the affected part, this resin hardens. 

[0015] Next, hardening of the photopolymerization resin in this example is described, the spectrum of light with which drawing 4 is irradiated 
from the light equipment of this invention a spectrum and the absorption wavelength band of a camphor quinone are shown it is shown in 
drawing 4 - as - the spectrum of the output light of the light equipment for photopolymerized type resin hardening of this example - the great 
portion of spectrum E is contained in the wavelength domain effective in absorption of a camphor quinone of 430-480nm 
[0016] Therefore, if such output light is irradiated at photopolymerized type resin, the polymerization of the photopolymerized type resin can 
fully be carried out by 1/about some dozens optical output of the conventional light source. 

[0017] especially - this example - the optical plane of incidence of the fiber for condensing - the light emitting device of Light Emitting 
Diode chip ~ contact - or it approaches extremely, and since it can arrange, condensing luminous efficacy becomes good and power can also 
be made high 

[0018] (The 2nd example) View 2 is the block diagram showing the outline configuration of the light equipment for photopolymerized type 
resin hardening which is the 2nd example of this invention, for 5', an optical irradiation head and 5'a of the incidence opening and 5*b are [ the 
irradiation opening and 6 ] condenser lenses among drawing, and 1-3 show the same parts as drawing 1 . 

[0019] Next, an operation of the light equipment for photopolymerized type resin hardening of drawing 2 is explained. Light Emitting Diode3 
has arranged 20 pieces for the domain whose peak emission wavelength is 430-480nm, and the thing whose optical output it is especially 
455nm and is 1200microW on the same periphery as well as drawing 1 . these - an outgoing radiation - light - a condenser lens - six - 
condensing - having - a condenser lens - six - an optical axis - a top - parallel - allotting - having had - light - irradiation - a head - 
five « ' - incidence - the opening - five - ' - a a field -- projecting - having . optical irradiation head 5' of this example - abbreviation ~ 
although two or more optical fibers of the same length were bundled and being considered as the briquette by the resin, it is a metal or the 
hollow pipe of a resin, and you may constitute from the thing and the glass rod itself which carried out aluminum coating so that Light Emitting 
Diode light might carry out total reflection of the wall 

[0020] And the light condensed by optical irradiation head 5* is taken out from the irradiation opening 5'b as outgoing-radiation light through 
this optical irradiation head 5*. Thus, when the photopolymerized type resin which carried out application restoration irradiates at the affected 
part, this resin hardens the taken-out outgoing-radiation light. 

[0021] In addition, about hardening of the photopolymerized type resin in this example, since it is the same as that of the 1st example, the 
explanation is omitted. 

[0022] (The 3rd example) View 3 is the block diagram showing the outline configuration of the light equipment for photopolymerized type 
resin hardening which is the 3rd example of this invention, and it is the example using the concave mirror 7 as an output light condensing 
system of each Light Emitting Diode. 

[0023] Also in this example, Light Emitting Diode used the same thing as the 1st and the 2nd example, each - Light Emitting Diode - **** - 
an outgoing radiation - light -- a concave mirror seven - reflecting - having -- light - irradiation -- a head - five ' - incidence - the 
opening - five ' - a - a field - condensing having - although - each - Light Emitting Diode - three - an outgoing radiation - light - a 
concave mirror - seven - a concave mirror - seven - an optical axis - a top ~ parallel - allotting - having had - light - irradiation - a head 
„ five - ' -- incidence - the opening moreover, optical irradiation head 5' - the 2nd example - the same - abbreviation - although two or 
more optical fibers of the same length were made into the briquette by the resin - the above - the same - a metal or the hollow pipe made 
from a resin - or you may constitute from a glass rod etc. 

[0024] In addition, about hardening of the photopolymerized type resin in this example, it is the same as that of the 1st example, and an 
explanation is omitted. 

[0025] Especially, at this example, since most outgoing-radiation light wave length uses Light Emitting Diode which is 430-480nm of the 
absorption wavelength band of a camphor quinone, resin can be stiffened by the minimum luminous intensity. Although generation of heat by 
the outgoing-radiation light to which it will also pull up the luminous intensity of an unnecessary wavelength band to hardening of resin, and 
contains such an unnecessary light in it simultaneously although the intensity as the whole light source was enlarged and the luminous intensity 
of the absorption wavelength band of a camphor quinone was pulled up by it in order to stiffen resin with the halogen light source 
conventionally caused the cloudy weather of a concave mirror, this trouble is cancelable with this invention. 
[0026] By the way, the following examples are also included as an embodiment of this invention. 

[0027] (1) In each Light Emitting Diode unit, a condenser lens may be arranged in the front face of Light Emitting Diode chip light emitting 
device, and the light which emits light from this Light Emitting Diode may be condensed. 

[0028] (2) You may condense the light which carried out aluminum coding and which emits light from Light Emitting Diode in the hollow pipe 
in which a bore becomes small so that Light Emitting Diode light may carry out total reflection of the wall as the irradiation opening is 
approached instead of using an optical fiber, a condenser lens, etc. as an optical- system means. 

[0029] (3) A lens may be put on the irradiation opening of an optical irradiation head, and you may collimate outgoing-radiation light. 



